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(1) ^SOiTSlrftrft x 5- 5 0 0 pp» ©tarSttfgtt 

-c#?£-r *&jra$B> 4-essr^wa* o. s - 2. o 

ffia^£tt*e*-3K&Jjii£*ifc 1 13 & Jb © i3 
m*$*^ 0.0 5ffiS«*«|cDK*?ctCF0. 0 1 

(2) ti/cfflot^ l 0-400 

ppa T £>* IJI^JJl I 

(3) &ffl/£&*iC&fjn£nA:iH©ariM 0-200 
pp« t * * 18*31 2 KSSOffltfcfe. 

(4) &ffl/fc*fc4iK&/J0£n*iH<Da# 6 0 -200 

PP « t & * sft^tifl 3 see 

(5) m© c ,c- c ..flga^tt. *iafa* «/* 

#^S2 0 0-5 o o © * 7 ^ y&L^tzitr ;u 



— f£j£(RR ' NCSS)nCu ( C C T . n ti 1 £ 
2 T & *} , R J; Cf R ' li ft — £ fc H * 
& $ ^ SM - 1 8©t rD^f;^T3f»4) 

(6) _b gS n& Sat <fc ^ ^ ^< ^ j£ : (RR ' NCSS)nM 
(CCTRs R'*J^C5nti»ff^JH5TSI5L 

H * >' f- * * /u /n- > - h*f:li>/^7f- K x 

x fl*. * 7 * y - JU . ^***>"r-h. fS 
ft x * -r ;u . x x ;u . f-*T5 K , * 7 

■/ - it/ £ • \t * 7 •>* 7 ■/ - n, ? h * ± 52 « # m 

(7) ±JBfi!irgttl£f?{fc^^^^S^^» 2 - 1 2 
0/7^+/l'v'f"^"A/U/<> - h T * * 2fi ^ IS 

(8) iej?^0.5-!Jfi9«^*, ^»D$n/c 
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C9) ^SWCSjQ^t^ ^^_blfig95K^O^r*i 
(10) 0. 5 - 3 ffiSKOteftx * 7-)v*$Vlfi*m 

6 ge»©iflfiSife. 
un JigeteSiBfci&itff!***: : 

B(0R) 3 £ tz (R0) ,B - 0 - B(0R) «> (ROBO) » 
$ tz (RO) t B0 - R' - OB(OR) « (C C T ^ RttS 
« £ /c ti * a m CD T /l/ * to . T 'i - to £ /c T 
5 to* to&^&V^ 6t<tt2^©R^-«fi: 

toy 4 V v fcli* V -*-£#OJb 

(12) 0. 0 1-1 OtSX0«S»iXr/v^^t-!ft 
#01 1 1 Ktt©ffltfc©3. 
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(13) SSSSfiax x -r h 'J * (x V * x*to) 
it to h $8 K x x -r £ /c li 7* * y - I . 3 - >' 
# - rt*© -ffl&x * f-M.'Cifc *gft#JEj| 1 I £ tz 
t* 1 2 ge2KcD*fl/£1&. 

(14) 0.0 1 - 1 Oil%<02, 5 - tr* ( t - y 
~ to - 1 . 3 . 4 - 7 *>' T V* - to 

(15) 0.0 0 5 Sfi«^i«©«*#t,-fiIIS2sff*iflO 

(16) $IWi:tt*t^ tto Jb§atfl**Jl l 

(17) Si: (A) l-10fi«HO«SR#»»JWiJ 
±Tf /*tz\t (B) 0. 3-1 OffiffiHGDg££ 
fctixx^/u^^^^^rfcS^ISl^-h^^^C 

± ge iff ^ xr o n r n * tc S2 » o *h « ^ • 

(18) 2 -8, 0 0 0 pp. 0 * to C/ $ &<fc 

a -r ? * ^ u * # Jb ss iff * h cd o rn a> k 
d9) a s a * ^ •> ■> i. <t # / * u ? * •> $ 

AX/U**-h<fcLT, 5 0 0-5, 0 0 Oppii 



(20) £tc 1 a^JiCDBfett^. &w,$j$t/pi> frisa 
sff3Rm®orn^tcge«cDSflfiSi«9, 

(21) (i) 0. 1 ffiSK;fc«CD«fccfc 0. 1 £3${ 

*SSCD£» ; 
(ii) l~5 0BffM4>?6*g1£fiSft£?nb£«s 
( ffl > 0.0 0 5 - 2 SSJ<Offl; 

(iv) 0. 1 - 2 0 ffiftiXCDtaSJftfelftikffl ; & 

(v) 0-6 0tiH©iR*^ft«*J;^/ 
* fc tt 0 ~ 4 0Sa<K<z>i$#^ttig|g&|u] 

(22) gC, 0. 0 l-8ffifiKCD*;u->$.£*?<fcCf 

/s/:tt^^*->^A*#t.*a^j[fi2 i ge © cd 

(23) rd3?311*£ftS-*Mt£-29. ta£05:fc&*ih8'K *> 



(24)es!<k. jra^^cfc^jsK^^'iac *^4>*c< 

£ <> A P iiy^y^-fx*f^'l-0SF 
i?«fcI//^fettCDCD^ilSm^fs5A:-r^i6C. 

o. o sna^^^cDjtsfecfc^o. o lsa^os 

?t*aj£95*TC9v 5-5 0 0 pp» 0?IB^ft^^ 

■?&&-rz&mm^ o. 5 - 2. 0 m&no^^n 
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£0.0 5Il%WT*4^licH^^^i:l^it 
L U h ^ S Jfi ^ 7 ^ + /l' •>* f ^ * X 7 j. - h 

(zddp) &<fc *0ffo©tt^*r&Jraffl*><sfi? 
* % ^ » *? a* & © fi a< 'P n * -6 ^ « c 
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^ ffl #8*312.356. 661 ^ttrfti§ttW «Ut£ «5 £ 
LTOffls fH *. 5? 7 /i/ * /u ^ ;** # )is />' $ y» 
ffltt ±f£ 5 0-1.0 0 Opp. ^Or*43(D^ 
o. i - o. 5 max <!: *tC«£*Hb£95*£*t/ 

*@#S*352, 343.756^ti. ffiTtrfiiK. 5£3Hk 

a t* o. i-o. sit s<rabi3, ft a< o. sn^ 

*Etefrm2.552.580-*f-K*?V>T. 
4»-Till>ttiaK^^i4. *E#Sf3*3. 346,493 

4. -Wc^^T, fflrfrfflttx »KT*«J-/uflsa 



UTO. 0 7 5 %<Dfc. * vu^®©e54t> 

3*4. 122. 033 *11*. T S ■* u^-f K», * 

LT^S*. CCttO.O 1-0.5 
ffiS%©®fei fJ: tfO. 0 1 -0. 5 SfiHO#©# 



S^ii-gil/Tl^, T 7 / - )V # «J x /i/ 7 
3U.330.420-*Hx. ^T/i/*^>-7x 

^ ^ r ^ y i «s <t # v * u-7 < v £<t>m,£Vi*m 

Z&lStt (fcfct/*?r^t:0.0 5J<PT*4) Ml 

" * Rfi^ u t <^ 4 . m £ fc tt ^ 7 t •/ - * x 

«^^f ! |F^89.a44#tt. 4. 4 ' 
( 2 . 6 - >" - t - 7" f ^ 7 x / - /U > i t r i - 
Sec -C 4 - , « 7 ;u * fr* h fflBt x * -r n/ i 05 
C H^ira^fflT^ffl LT . 0.0 5 
-0. 1 lffifi«Pi«*^TZDDP©a £ 

^St#5^m4.490.265^-li. S3K^Wffi3P;I3^ 

•>* 7 •/ - ;i/ # y x /v v KS, -7- u 7 ^ - ;u 
M *? «fc Bt ft K ih m £ L X f x ( «>- ^ it ^ y •>* /i/ ) 

fcti5g«TSS«*n/ik*Xt v ? - V ? s- S — JV 
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IrTtobT^ fr~?-r (DffiftM&Wlt 0. 0 Sffi 
fiH0P^^^7^>4. #Stefr5$4,623.474-?§- 
ttEfcttKI^-fca^T l> 4 . *g>*?fm4.627.930 

T •/ - /i> * y * ;u 7 ^ K « * «k 1/ ffl A *' * •> u 

0. 0 51fi«*Si0P -ft-kX&Jj £ L, 

TOrftOM^tt^«bn^C^. #^##354, 629, 580 
te***C #©##£4. 629. 579^ 

t fctfifi/z£&ffl©ffiJ!£i£2ni8')(extre»ent pressure). 

&<Dmx& £&&&-w%&&fr£W7r,Lx^ z . 
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18358.604. |5}^8.604,602-^*J«fc C5(Sjm 

8.606.092^ K SSK * tlX H -6 • 

k *m* * * ^ ^ * * - * m rfc c *i -r * - ® #j # 

± 4 Jis&m* x (Z S?T * £ *) g t*URS|« 
^xr-^s yn!ii:«t4SF a p i x v ■>* y 

-9- — t*X * if y - (Engine Service Category) 



©5?**?«kCf/*/ctt68MTAPI. S A E i> d". 

A s T M c * $ fiffi $ ft fc a - •> + /u * -f n, 
(Coa.erciai Oils: x -r — t'^iyi/'y) J?J 0 
CD/AP I iyi/'y^-k^*r? ij -©CD 

5 0 0 pp. (ffiS) ©nil?3t4© fc© £ LXtf-ZET 
<Z> . «fc*)»*L<ttO. 5-1. OfiMH<D^«»i 

0. 0 5 fii«jfci0tt*,t^ 0. 0 1 ms^osfc} 

(Htt^^tCBfett^ltLxaiS-r* 35Jg£(overbased) 
* ^ £ it -7 7 * ■> a * ;i/ * * - r £ 



<t&&imux'& Z> z £* -eimtTi. z<D&{tlt^ 

2$rA©R5rS^^# < . AO H t> W R 

flfieci 0 — 4 0 0 pp. . & ?g ft tc 1 0 — 3 00 

-pp» . # £ U < « 1 0 - 2 0 0 pp» . 94 A. 6 0 
— 2 0 0 pp« T i> 4 . 
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& T * & EE W * 3 /* ^ r *> £ * a a t± W 2b 
24. 146^- ti^ * < <h *> 0. 0 1 ffifi** 

24.146**:S2«*nT^* fc O & ( {& L . C ft. 

^ < L T . iB & £ ft £ fc tt 5£ & * ^ # "v 6* © n& 
iSttSBig £ LTrfi ^tcK^'C $ * . ifi 3 ;* ;u * 
x&GDflg li!i£5RJE^Bt 10-18 0fitttt* 

x -r 7 fc ^Ki *fcfi*a«. 

32 0 0-5 o o 0 + y 9- * * 7 *> yGLZ 
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li 7 j\, h- - ;H5 ft # y fit . ^ilf^'J 7;u 

SBtt-JSlt : (RR ' NCSS)oCu CCTnlilJ 
/: H 2 T $> D s R * J: 0 R ' ft 
XHSC-T-tt 1 ~ 1 8. *f £ L < ti 2 - 1 2 O fc K a 
A ;i/k';i/S x 0f;Ll£7A'4rJi'% T ^ * ^ ;u „ 7 'J 
- * T 5*+^» 7 * fl/ cfc > 9 o r ;i/ 

*/i/gT*>*) t ^ $ n * &?sit© •>* * * rt"* 

*sa^*nt<£«K «r 
*£9J Steffi -T * © tcifi L t> a>-c * * . ffix/v 

* * - r . 7*^ 7 - r*?«fcCr , 7-fe*rt'T-fe r * 
(added copper) " * ffl |§ « % {fiffl + tCx Wilf 



* s la r * - 

(RR ' NCSS)nrt (fit, R „ R ' J; n tt ± ffi 

T$><5>. & S L l> ^ * * ^ A > - h ^ 7 ^ 
+ ;u ->* ^-^ * - r 81. *f £ L < tift^R^^ 

» 2 - 1 2 © . 91 * ^ 7 ? •>* f - * * '< * - 

iaiO^Qik^^ ^^^^^4, 119.549 

^> Pi%4. 119.550^. ^^4.191. 659#*J^C5^ 
^4. I 47. 640 ^ i&it? 4 - ~ r fr? 



-tttinZLJ&to (0f*tf. *S^fr^3.632,566^. 
I^m3.498.915-^*?ck Xf U S — E -^27.331^-^ 

Xr/i'S, ^^Llf v 3 9flftttftJHA* ^'-^i 
tf*'J^*7 4 K**tf^*7-< KHn * X - 

r/^tc>^*7*h'<y/f*7'/-/bSlv 3fer/tc^ 

7^7 / i S * . 

tresis i * -5 cr*. ^%^®?ig*ifi^c«)jtt> 

< tt |£ it x x -r /l/ t I, X ) iLT0.l-0.5If 
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71/ ~* * -fr / - /i/ x 2 - ifiP's+^y - l , 3 - 
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•>'*-- /i/ . 7* ^ y - l . 2-^^*-^x7*^^- 

1 . 3 „ 'i * a - 7U £ & * g # # 

a + £/ x X ^ J\> m ( fW * »J -fe »j A, * y * U 

X - b) iWilf^uOKihn (k Ka* 

* > 7b ) -7$;^yiA^K3$ft** + 

* t - Pfi/^-M*rn^ - 

y -;b7 5 y *J £ h 'J - V r a /<? J - 7U 7 5 

- *a 7 5 ^ix-j-u y £ * ti r d t: u x * * >> k 

<t<DKJS5Kj;*>{#£n*fc ra*->7^g/ii* 
CD 7 5 y 7/P3 -7i/&*?«fctf *S#frgi4,406,802 

7 3 - 2 - J 1- )i"< y f y - i . 3 - >* * 

- /W ~f 9 V - 1 , l-i?*-)\s^-f9v-\, 
3 - 9 * - /u *? <fc |5l ft * l , 2 - * X l . 3 

- * - 71/ & tC X K'>l^y-/i/T264. 



10fil«>»H<tt0.1-5 ffiSKCD*BSax 
x -r ;i/ , # ^ 7 7P u * •> y )v * j - ;u £ 4* y 
x-f/i/7/v*y - /KO x ^ r ;i/ , 01 a. Uf h «j x 

( x h + ^ x /i/ ) 3f^hfi!!Si7r/Hfctt> 
^ffl&xx-r-/!^ <>L<li7'^y-l > 3 - >' ;f 

- 71/ tl CD - 7U CD r. ffi fit X X :r 71/ £ # • 

te£«£B*±fltt*7i;7y-/U,c 

r^y. t*tc&js;B3^ft5-5 0 cd 7 7 •/ - 

71/ * X ^ 7 4 V . 0 S5 a9 ft: ^ tz it # 'J t - -C 
*4. »*L^ft»ttl. 3. 4-f-7>*7-/- 

2.719. i25#. mmz.iis. i26^i?^ c5 m 

3.087,932-^tCge«Z^HT^* <> © T * 4 . tC 

- 1 . 3 . 4 - 7 >' 7 '/ -- >\s ( 7 ^ 3 (Anoco) 

S /c 13: 2 . 5 - t* x ( y ^ /u ^ * ) - i . 3 . 
4 - 7 5* 7 / - 71/ (7^3 (Aaoco) I 5 8^-5 



irig L^f!fe©139Kli^l2^^^3. 821. 236^> P] 
153.904.537 ^. RUM. 097.387^. PI» 
4.107.059 ^. f^^4. 136. 043 ^. 1^^4.188. 299 

ms±um%K. 193.882-^icKe^nr^^o * 

T^T-/-7U/7i/*y^yS©CIWtt:. 99x.Jfx 
T t KSiiJ:c;7 ? r /i/ =j - 

- hS, 

% (^x.lf*Ba^^^4. 140. 643*1* XZ?m% 
4. 136. 043 *i£V»*Y>iimm.isXa 

0..0 1-10 0 #2 L < 0. 1 -5. 0 

ff * U < 110. 0 1SS%^?S. J:»7iftL 
< 11 0. 0 0 5 1i«*?3(D»^^^Cid<T'#5 
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(i) gjs^^^^am^ / 

<< 5 K . * * * •/ y y *i x * -r i\> £ ti 

( ii ) St£*££ Lfc#'J7$ v *M-f * > 

( iii ) l * ji> cd # « Ifc it * S Jft 7 * ^ - * £ . 
1 -2. 5 t^0*^A?^f t K *? ek t/ 0. 5 

S5 'J ^ - tetf-iF-fi 7 0 0-5. 0 0 0 
^ £ iS *i -6 £ «9 T * * . * «fc ^ / * it li 
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(a) fi;i/7^3-MDC4 -CnJffifti^ 
r^. 3fcliC, - C , o * & In * / -Ztztt 
iSfi j\>* >Wtt. 8**^8 4-2 0 <D*te 

(b) T $ y , tKo + ^^Tr/lfcllT^a 
* li 5? * jv # y 8 <!: C i -C. t tl/7^ 

(c) if i/ytCi -C» 0 *i^7-f yto*'J 

li:c, -C Jfl ^teftS*^W*/ 

o 



$93 CD 6 CD T $> £ . cntC-^^Tttv 01*-U:*S<ft 
1*^3.275.554^. GO &3, 565 . 804 ^ . m® 
3.442.808 ^. 3SS#fr 31983.040 ^fciC^BE 

- A 3*658,236^^*8. 

fet7K^£. *S#3Fm3, 202.678^. |sj m 
3.154.560^. (57353.172,892^. [a] 3&3, 624 . 195 
^. fs] 553.024. 237^-. [s] 313 . 2 1 9 . 666-^ . [s] 31 
3.216,936-^*?^ B E - A 31662 . 875-Sf tC gfi » $ 

b CD "C £> 4 . 

- >v *? «fc f 7 h-;i/<h#>£R3£n*x*:r/i/ 
3.522. llS^&m. 



2-7;;-l -y^y-zi/s 2-757- 
2->fA/-l - roK/-fl/ % p - ( 0 - k K 

a + >x^-yu) - 7 - y y . 2-7$;-r-r 

a /v y - ;l/ . 3-T$y-l-7*a/N*y-;u. 2 
-T^y-2->f-;u-l. 3 - 7 a /< v V ± - 
i\* > 2 - 7 W - 2 - x /u - 1. 3 - 7 a s< y 
is * - tl*. N - ( 0 - t K a + > 7 a f /l/) - N ' 

- ( e - r $ y x r n> ) - t: ^ ♦>* x . > y x 
(tKa + ^y^/u) -y ^ j a 9 y 

2-7 W-l-^^-ZK x^y-;uT5^. 
^ - ( 0 - b K a + > X h * *> ) -If Ji/7 S V * 

*f ^ Lv>5f »*gti* Mvr* ^^©t» 

★ ^i. #yxfuvT$^. Witff Hif 

u y y 9 \ v . # y it f •> x 3- u y *? # y 

**>rDt"uyT5y. 01 A. \t * y * * •> r a 
f u y t 5 y . h nno-^7W> ^ 
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*U^K3$*lU(0tib4. - O CD ft K £ 

Uc^»^oi§^-tf- tt(A) #m v^f A*a^ 

^«E»^^i. (B) t K a * f/Mfc^fcW*. 

y ^ x y x y h - /u h (O # 'j * * > r * u v 
.f j 7 s y W i tf * u •> r o f u y r $y > 
«fc (D) #'|7;u*i/y#'j7§yWi # y 

y tfjO. 0 1 -ft 4 ^fiCD(B) 

<D) ft 0. 0 1-^2SS0(C) 

3.894, 763-*ftCSg»£ *) . — CD 

£ L ^#ftk#]tD*fl^-t*- (A) #Myrri^3 
^^K*R*«9t. (B) #'J7**uy#>J7ly 
W^tf^h^x^-u-y^y^sy&^EMc) £ fffi 

- 7 $ y #| x y ^ x »; * «; h-^*fcttF'i 

#1*353, 632, 5U^#I8) . 
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W3RK*?«tC5W3SKOxX7-/i/tc^oT. 7 ♦> ;u 
{fc££<fc£<& 1 ^/n:o§58 5|f 0. 1 - 1 0 S^tt 

l^T ii-«ttC*S4$fr353.087,936^*«fc [sj 
^3.254,025-^CC»^ £ tit ^ * . C*l£#flfcm 
COS^«0t>f$fflT#. 0i*.tf*Sttfr3l4. 113,639 

^flkffl(dispersancy) (iO. 3 - 1 0 

U - FiN-fiA/k'aij K ^ £ 1* is J * )\s 7 
5;7/^;M/^'ju-l-i0:j;')7-, r 
;u * ;u 7 -7 u - (• - f-/i,7t r - hN-t:^;u 

t'uy^S^^ ( c ttlxsecc 7 3 - /u£ ti 7 

/U*Uy*»j75y <»: £ ; 

#S 4*5*3*4. 149. 984-^ £18) : & tc 7 /i/ n - ^ 



^K*'J^-. *S&S*S&3. 702, 300 *1 lege©© 

**t/»fiD3Wtt i'iS^^raf aE!cfe*i:^^ 
n4 0 :n^«s 0! * ^ * > K . 7 ;u * ^ 7 

+ ^ * 9 * u - h * ±v t- * - y is jLVi&<Di&m 

& & g 7 t) «J ± S & J» 7 ^ a 9 - ^ X A- * 

3. 150. 088*1 *<ktfio! 253. 150. 089 *f K g£© $ nr 

±S&3*"** - Mx. (total base 

number (TBN) ; ASTMD 2 8 9 6 GD^KlKfic r> 
T&S) 3 0 0 — 4 0 0 7* *s V a 7 ^4 ^ 



^» CD — liif t7^*^S{ft7xy - /I/ 

3. 595. 791^- tc^^ nt^ ^ . 
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ftiZ^lZZ <D £ r> Kit *> Z 
$ , n iCf x It 1 - 4 OgST^*) , SROi 

^14. ^Rlli^* 5-4 0. MP * I, < I* 8 ~ 

7 - h k #r J£ <z> 7 ;u * 'jg^W4t4: 
C 4>BS<fc7 ;i^7 ^ / - /Mi. Kfkfe, *fi* 

_b 56 L * $D £ -7 ? * > * * /u > J* & 
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8. 0 0 0 ppa © * JU •> A «fc Cf $ fc ti "7 ^ * 
"7- * •> $ J. *J «fc / * tt * JU is *3 it — ffi 

c x ;u * * - h £ 7 y v - Y ft £ (D&m& 

AO 51 tiJfiSft "7 £ > +J J* fz {% 13 )\s is +) 1* X. )\s 
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